Objective: Determination of the factors causing the extraction of primary teeth is important for countries to take the necessary precautions while establishing their health policies. This study aimed to evaluate the reasons for the extraction of primary teeth in primary school-age children in Zonguldak, Turkey. MaterialsandMethods:Age, sex, medical condition, type of tooth extracted, and the reason for the primary teeth extraction were examined retrospectively in the records of patients who applied to Bülent Ecevit University Faculty of Dentistry, Department of Pedodontics between 2012 and 2016. As a result of the examination, information about the reasons for the primary teeth extraction, the type of tooth extracted, and each patient's age and gender were collected and analyzed. Results: A total of 2429 primary teeth were extracted from 1812 children (1013 females and 799 males). Caries (51.6%) was the most frequent reason for extraction of primary teeth. Primary molar teeth (73.7%) were the most common type of teeth was extracted. When the distribution of the reasons for extraction was examined based on age groups, the most prominent reason in the 7-, 8-, and 9-year-old age group was tooth caries (p<0.05), whereas physiologic mobility was the most prominent reason in the 10-and 11-year-old age groups (p<0.05). Conclusion: Based on this study's findings, it can be obtained that tooth caries is the most common reason for extraction of primary teeth in primary school-age children in Zonguldak, Turkey. The most common type of tooth extracted was a primary molar tooth. Oral and dental health programs should be developed and implemented to reduce primary tooth extraction caused by tooth caries.
Introduction
Primary teeth take on different and important tasks, such as chewing, speaking, space maintaining and providing aesthetics (1) , and early loss of them may lead to malocclusion, speech pathology, and functional and aesthetic problems (2) . Therefore, reporting the reasons for extraction of primary teeth is crucial for communities to take necessary steps to eliminate those unfavorable results while developing and implementing their own health policies. Additionally, periodic reports about the reasons for primary teeth extraction may help update oral health programs, thereby effectively preventing the loss of primary teeth (2, 3) . Recent studies have indicated that tooth caries is the most important reason for extraction of primary teeth in children (4) (5) (6) (7) . In addition to the occurrence of caries, dental trauma, periodontal disease, and orthodontic and physiological factors have also been identified as reasons for extraction of primary teeth (2, 3, 5, 8, 9) .
Many factors make it important to identify the main reasons for primary tooth extraction in primary school-age children. One of these factors is being far from their parent's observance in school time. Parents play a crucial role in helping their children maintain good oral hygiene by controlling their children's diet and requiring periodic tooth brushing (10) . However, it is more difficult to ensure these children adhere to these factors during the hours in which they are in school; thus, the decreasing level of oral hygiene may lead to caries (11) . In addition to oral hygiene and diet control, parental observance can protect their children against certain dental traumas; however, it is almost impossible to be diligent about this when their children are in school. Thus, it is well known that school-age children are the target group that is most at risk for dental trauma (12) . Additionally, since schoolage children are in mixed dentition period, it is more difficult to provide good oral hygiene. Furthermore, malocclusion may become intensified due to caries or tooth loss, so these children should be checked regularly (13, 14) . Based on these explanations, it is thought that the loss of primary teeth in primary school-age children may occur for a variety of reasons.
The present study aimed to determine the main reasons for extraction of primary teeth in children who are in primary school and living in Zonguldak, Turkey. The study also sought to identify which of these reasons was most prominent in this group of children.
Materials and Methods
The present study evaluated archived information of 5986 patients who applied to Bülent Ecevit University Faculty of Dentistry, Department of Pedodontics between 2012 and 2016. From these archives, the records of 1812 patients, ranging in age between 7 and 11 years, and who had at least one primary tooth extracted, were selected and used for the present study. Ethics committee approval to use this collected data in this study was received from the Ethics Committee, Bülent Ecevit University (protocol no: 2017-19-25/01). The following information was collected and analyzed: the patient's age, gender, medical condition, type of primary tooth extracted, and the reason for extraction.
The evaluated reasons for primary teeth extraction, as identified by Kay and Blinkhorn (8) and Alsheneifi and Hughes (3), were caries, physiological mobility, orthodontic reasons, trauma, over-retention, periodontal problems, systemic problems, economic reasons, and patient/parent requests ( Table 1) .
Statistical Analysis
For each extracted primary tooth, the reason for the extraction, the type of tooth extracted, and the patient's age and gender were recorded using Excel software (Excel, Office 365, Microsoft, Redmond, WA, USA). The obtained data were statistically analyzed using the SPSS 19.0 (SPSS, Inc., Chicago, IL, USA). Descriptive statistics were analyzed for all age groups, and all the data were interpreted. For statistical analysis, the chi-square test was used, and p value, which was found less than 0.05 was accepted statistically significant.
Results
According to the data review conducted for the present study, 2429 primary teeth were extracted from 1812 pediatric patients (1013 females and 799 males). The age of the patients ranged between 7 and 11 (average age: 8.7 years). Distribution of the reasons for the extraction of primary teeth is presented in Table 2 . Based on that data, the reason most frequently encountered for extraction of primary teeth was tooth caries (51.6%). The second most frequently encountered reason was physiological mobility (44.6%). When the evaluation was based on gender, although more teeth were extracted from female children (1377 primary teeth, 56.6%) than on male children (1052 primary teeth, 43.4%), there was no significant difference between the genders (p>0.05). When the ages of the pediatric patients whose teeth were extracted were evaluated, the 9-year-old age group was found to be the group with most extracted teeth (24%; 583 teeth). This was followed, respectively, by the 10-year-old age group (22.7%), the 7-year-old age group (19.7%), the 8-yearold age group (18.7%), and the 11-year-old age group (14.9%), as shown in Table 3 .
When the percentages of the extracted maxillary and mandibular teeth were examined; it was determined that maxillary teeth (55.7%) were extracted more often than mandibular teeth (44.3%). Primary maxillary molars were determined to be the most commonly extracted teeth (38.6%), followed by the primary mandibular molars (35.1%), as shown in Table 4 . The percentages for the types of primary teeth that were extracted were: primary molars (73.7%), primary canines (16.3%), and primary incisors (10%). The relationship between the type of primary tooth and the reasons for the extraction was also examined. Physiological mobility was the main reason for primary incisors (85.5%) and primary canines (90.8%), whereas tooth caries was main reason for primary molars (67.8%). When the age groups were examined, it was observed that one reason occurred more often than other reasons in each age group. The distribution of the reasons in age groups is shown in Table 5 . In the 7-year-old age group, the number of primary teeth extracted due to tooth caries was significantly higher (p=0.000) than the teeth that were extracted for the other reasons. In the 8 and 9-year-old age groups, the same results were observed that tooth caries was most often the reason (p=0.000). In the 10-year-old age group, the number of primary teeth extracted due to physiologic mobility was significantly higher than the other teeth that were extracted for the other reasons (p=0.000). In the 11-year-old age group, the same result was observed; physiologic mobility was the main and the most common reason for tooth extraction (p=0.000).
Discussion
Determining the percentages of and reasons for tooth mortality in a population provides information about the dental disease prevalence, the availability of dental treatments, and measures that can be taken to prevent tooth loss (2, 3) . In order to develop and implement a plan to reduce tooth mortality, it is very important to clarify the main reasons for this type of loss (2, 15) . Although tooth extraction is a common intervention to provide oral health among children attending dental clinics in developing countries (14) , data about the reasons for tooth loss in primary dentition are limited (2, 3) . In addition, studies that focus on groups of primary school-age children are also limited, even though schools are accepted as favorable places to provide oral health education and efficient and effective preventive services (16) . Moreover, school-based oral health programs have been reported to be effective in providing preventive and curative services than community-based approaches (17) . Therefore, in the present study, primary school-age children were chosen as the population to be investigated.
When our study results were evaluated, it was found that, in primary school-age children in Zonguldak, Turkey, most of the primary teeth extractions were due to tooth caries (51.6%). This result is similar to the finding reported in previous studies (2, 3, 5, 14) . In the study by Chukwumah et al. (14) , 712 children between the ages of 0 and 16 were evaluated, and tooth caries was the main reason (46%) for the extraction of primary teeth. In the study by Alsheneifi and Hughes (3), 277 children between the ages of 3 and 13 were investigated; they reported that tooth caries was the major reason (53%) for extraction. In the study by Mansour Ockell and Bågesund (5), 206 children between the ages of 3 and 8 were evaluated, and they reported higher rates of tooth caries (60.5%). In a study by Bani et al. (2) in Turkey, 1755 children between the ages of 2 and 13 were evaluated; similar to other studies, they found that tooth caries was the most encountered reason (57.4%) for tooth extraction. Although the rates reported in these studies varied, they share a common result, which is that caries was the main reason for extraction of primary teeth in children. However, while the results from these previous studies are similar to our study's Total  478  455  583  551  362 In each column, difference between "a" and each "b" was statistically significant (p=0.000) results, we evaluated more children with a narrower age range. Thus, we tried to obtain a homogenous study group by eliminating children in pre-school who are able to spend more time with their family than primary school-age children. In addition, no previous study in the literature only targeted primary schoolage children.
Distinct from the results reported in previous studies and our results, another study was performed in Turkey by Ak et al. (18) ; it reported that extraction due to caries was not the main reason. Caries was only found to be the reason in 31% of extracted primary teeth (17) . The difference in that study's result may be due to the fact that the authors only investigated primary molars (17) . In addition to caries, Ak et al. (18) also evaluated other reasons for the extraction of primary molar teeth, such as pain and sepsis. Moreover, the authors explained that a small sample size was a limitation of their study (17) . The differences in the rates for tooth caries as the reason for extraction could also be due to differences in the sample sizes or study protocols used in various studies.
Although extraction of primary teeth is a treatment approach (18) , if the necessary practices such as making space maintainer, are not carried out, early extraction of those teeth due to caries may result in other problems, such as decrease of dental arch length, migration of adjacent or opposite teeth, rotation, and crowding of teeth and permanent teeth's remaining impacted without eruption (19) . Despite these negative results, most parents do not pay attention to the functions of primary teeth and they do not contact their dentists unless their children experience pain or other problems while eating. This can lead to the fact that treatable primary teeth with caries can become untreatable due to delays in referring a dentist; thus, they are extracted by necessity (19, 20) . In children, one of the most important factors related to tooth extraction is that their parents do not take them to see dentists early enough to receive treatment for primary teeth, because it is the thought that primary teeth do not need treatment since they will be replaced by permanent teeth in the future (19) . Another factor that impacts tooth extraction in children is the different approaches taken by dentists to treat primary teeth. Ahamed et al. (20) emphasized that there are dentists who prefer to extract primary teeth rather than treat them.
In evaluating our study results, in addition to tooth caries, two other factors were found to cause the extraction of primary teeth: physiological mobility (44.6%) and trauma (1.9%). These results were similar to the findings reported by Bani et al. (2) and Chukwumah et al. (14) . However, it is important to note that, in our study, factors, such as periodontal problems, which are regarded as being important (21, 22) , did not cause the extraction of primary teeth in children in the primary school-age group. We believe that the findings from the population we evaluated support this result. Thus, Jafarian and Etebarian (23) emphasized that periodontal disease-related tooth extraction was not observed in individuals younger than 20; rather, periodontal disease-related tooth extraction emerges as people age.
When all the primary teeth that were extracted for different reasons were evaluated, primary molars were the type of teeth most often extracted (73.7%). This result is similar to the result (74.5%) reported by Bani et al. (2) in Turkey. Additionally, in previous studies, primary molars were the primary teeth most often extracted (2, 3, 14, 19, 20) . Primary molars are teeth that erupt 16 months and 29 months after birth, and presence of these teeth in the oral cavity is a very long time. Mixed dentition, which occurs as the number of erupting teeth increases over time, and the location of primary molars make it more difficult to remove plaque from those teeth. Additionally, fissures and pits present on the chewing surfaces of primary molars provide a suitable environment for Streptoccocus mutans bacteria to adhere to these teeth (19, 20) . Exfoliation of primary molars generally begins at the age of 9 (24) . Consequently, because the exfoliation period is active in children between the ages of 7 and 11, which is the age range we evaluated, the number of primary molars extracted due to physiological mobility (apart from caries) is increasing. In conclusion, all of these stated situations explain why primary molars are the type of primary teeth most often extracted in children. The abovementioned reasons can also explain the fact that, in the present study, 9 were found to be the age during which tooth extraction most often occurs.
In the present study, when the age groups were evaluated separately, the extraction of primary teeth because of caries was found to significantly higher (p=0.000) than the other reasons in children at 7, 8 and 9 years of age. However, physiological mobility has taken the place of caries as the major reason in the 10-and 11-year-old age groups; the results for both age groups were statistically significant (p=0.000). This result is compatible to the results reported by Bani et al. (2) , which stated that primary teeth extracted due to physiologic exfoliation were most often observed in children between the ages of 10 and 13. Thus, in the same study (2) , physiologic exfoliation was ranked second behind tooth caries as the reason for tooth extraction in the 6-year-old to 9-year-old age groups. Based on these results, the major reason for tooth extraction may change as a child ages, and exfoliation on primary molars, which begins to be observed after the age of 9, influences this change.
Conclusion
The rate of caries-related losses of primary teeth is remarkable. This situation indicates that extraction of primary teeth due to caries is still a current health problem. In the programs that need to be developed and implemented to reduce this, it is necessary to provide school-age children with information about the importance of primary teeth and what can happen if those teeth are extracted. Furthermore, teachers and parents should be trained in oral hygiene, parents should be informed about the importance of consulting dentists for primary teeth in need of treatment, and it should be recommended that they should not be late in ensuring that their children receive treatment. Childhood encompasses various periods in which different factors can play major roles in primary dentition. Therefore, further studies are needed to evaluate the main reason for extraction of primary teeth in specific age groups of children.
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